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SECTION  1 


Sons  9S-U28  through  i*31-SPi*-Sl  were  special  tests  performs  d  at  MSTS  Teat 
Stand  1-95.  The  primary  objective  of  Ron  12?  and  1*29  mas  to  test  the  new 
fill  provisions  for  the  engics  102  tank.  Runs  1*30  and  1*31  had  three  objectives. 
They  meres  (a)  to  determine  the  effectiveness  of  the  reworked  fill  ducting 
for  the  engine  102  tank,  (b)  to  further  evaluate  the  102  Recirculator  In 
(breakaway  valve)  temperature  problem,  and  (c)  to  determine  the  adequacy  of 
chilldown  for  the  vernier  engine  102  ducting. 

The  engine  102  tank  fill  times  were  veil  within  the  required  13  minutes  for 
all  four  runs* 

On  Run  1*30,  with  102  ducting  insulated,  the  maximum  202  Recirculator  In 
(breakaway  valve)  temperature  reached  during  the  v:m  interval  r-fter  L02 
LOADING  COMPLETE  was  >289  DGF  at  13*2  minutes.  On  Run  1*31,  with  this  infla¬ 
tion  removed,  the  corresponding  temperature  was  warmer  then  >287  DGF  (upscale 
of  recorder  limit).  The  102  topping  valve  was  full  open  (28  GFM.  for  both 
rune  (1*30  and  1*31)  during  the  15  minute  102  topping  hold* 

During  both  runs  (1*30  and  1*31)  visual  observations  verified  that  natisfactory 
Vernier  Engine  102  ducting  chilldown  was  achieved* 

During  Run  1*28  the  missile  102  tank  pressure  exceeded  redline  (10  psig)* 

The  maximum  pressure  reached  was  10*7  psig  when  emergency  pressuriiation  was 
initiated.  After  drain,  inspection  revealed  valve  L-26  closed.  This  valve 
;vls  located  in  the  sense  line  from the  102  storage  tank  ullage  to  the  tee  of 
the  pressure  controller  and  instrumentation  transducers.  No  damage  reeulted 
as  a  result  of  the  incident. 

Fuel  and  102  were  satisfactorily  loaded  at  IOC  flow  rates  with  the  Acoustics 
Propellant  Loading  Control  System  properly  controlling  the  loading  sequences 
during  Run  **28  and  <*31.  Run  1*28  was  terminated  manually  at  8*70  minuses  after 
Fuel  Load  Start  because  the  objective  of  the  test  had  been  accomplished.  Dur¬ 
ing  Run  1*30  the  Acoustics  102  905?  level  probe  activated  prematurely* 

HE/LN2  loading  was  not  included  in  the  plan  for  these  runs* 

Missile  tank  pressures  were  maintained  within  the  prescribed  limits  in  all 
sequences  during  Runs  429,  430  and  431,  &s  yell  as  during  Run  428  after  the 
L-26  hand  v-lve  problem  was, eliminated  (see  L02  Loading  System  discussion, 

Page  3). 

The  102  boiloff  valve  P/N  27-80588-811  operated  satisfactorily  during  all  four 
runs. 

No  missile  or  facility  damage  occurred  during  these  runs* 
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Engine  LD2  Tank  Fill  and  Vernier  Chllldown 


Based  on  data  accumulated  daring  regular  Phase  III  testing  and  In  special 
tests  following  the  conclusion  of  Block  II,  the  engine  L02  plumbing  config¬ 
uration  was  changed  to  improve  the  Engine  L02  Tank  fill  time.  The  revised 
design  is  described  in  the  Configuration  portion  of  Appendix  HI,  Test  Article 
History,  and  is  shown  in  the  schematics  of  Figures  1  and  2.  As  shown  in  the 
fill  tins  table  below,  the  Engine  L02  Tank  filled  satisfactorily  on  all  four 
runs. 


Analysis  of  Engine  LQ2  tank  pressure  records  and  EA  data  from  HL673X  VERNIER 
L02  TANK  FULL  (Engine  h 02  Tank  Full)  during  previous  testing  led  to  the  con¬ 
clusion  that  the  fill  time  could  be  determined  from  the  pressure  records  as 
clearly  as  from  the  sequence  data.  The  L0?  elector  probe  for  F1673X  was 


removed  from  the  system  and  fill  times  he"' 
analysis. 

Sun  No. 

Fill  Tins  (ffir.u 

USB - 

7.7 

1*29 

7.6 

U30 

8.2 

U31 

8.2 

Visual  observation  of  vender  L02  bleea  verified  that  Vernier  Engine  L02 
plumbing  chilled  down  in  approximately  10. f  ninutes  after  FUEL  LOAD, START. 
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Overall  Systems  Performance 


FUEL  LOADING  SYSTEM 

Fuel  Loading  Sjrsten  operation  for  Runs  428  ,  429,  430  and  431  was  satisfac¬ 
tory,  with  loading  being  terminated  oy  the  Acoustica  100JC  fuel  level  probe. 
The  following  data  summarizes  the  Fuel  Loading  System  for  all  four  runs. 


Fuel  Loading  Ds 

Ron  No.  Termination  Time 

(Minutes  after  fuel  load  start) 


fetal  Weight 


Maximum  Flaw  Rate 
(GPM) 


77,250 

77,250 

77,150 

77,090 


L02  LOADING  SYSTEM 

L02  Loading  System  operation  was  satisfactory  during  Runs  428  and  429.  How¬ 
ever,  prior  to  recycling  the  count  during  Run  428  the  missile  L02  tank  pres¬ 
sure  exceeded  the  red  line  (10  psig)  due  to  valve  L-26  being  closed.  This 
valve  is  located  in  the  sense  line  from  the  L02  storage  tank  ullage  to  the 
tee  of  the  pressure  controller  and  instrumentation  transducer.  This  pre¬ 
vented  pressure  sensing  of  the  L02  storage  tank  ullage  to  the  pressure  con¬ 
troller,  the  L02  console  and  the  instrumentation  recorder. 

Since  no  ullage  pressure  was  sensed  by  the  pressure  controller,  the  L02 
storage  tank  was  pressurized  above  normal  (normal  pressure  during  cooldown 
is  15  to  30  psig).  This  caused  an  excessive  L02  flow  rate  into  the  missile, 
lhe  boiloff  valve  could  not  relieve  the  excess  pressure  caused  by  the  boilipg 
liquid; consequently,  the  ullage  pressure  ir.  the  missile  L02  tank  rose  above 
red  line.  Emergency  pressurization  was  initiated  and  manual  detanking  was 
performed  with  no  further  incident.  See  Missile  Pressurization  System  dis¬ 
cussion  for  further  details  resulting  from  this  problem. 

After  recycling  the  count  for  Run  428,  and  allowing  time  for  the  propulsion 
L02  system  to  return  to  ambient  temperature,  the  weight  of  L02  loaded  was 
173,490  pounds  with  loading  being  terminated  by  the  Acoustica  9 C$  L02  level 
probe  at  il.59  minutes.  L02  loading  was  terminated  manually  during  Run  429 
at  8.67  minutes  with  102,360  pounds  of  L02  aboard  (58. 5%  L02  level;. 


This  document  contains  mturmation  affecting  the  national  defense  of  the  United  States  within  the  meaning  of  the  Espionage  Laws,  Title  18, 
USC,  Sections  793  and  794  The  transmission  or  the  revelation  o!  its  contents  in  any  manner  to  an  unauthorized  person  is  prohibited  by  law. 


fORMNO  A  702  2 


MM  4 


The  L02  Loading  System  operation  was  satisfactory  during  Run  430  and  431# 
However,  during  Run  430  the  Acoustics  90/6  L02  level  probe  pr maturely  sig¬ 
nalled  L02  rapid  load  valve  close  at  the  66.9/6  L02  level.  The  L02  console 
operator  initiated  L02  rapid  load  valve  open  0,22  minutes  later  and  closed 
it  when  the  L02  tank  head  pressure  (U1901V)  read  89.056  L02  level.  LQ2 
loading  was  teminated  automatically  by  the  99^  L02  level  probe  during  Runs 
430  and  431  at  11.81  and  11.57  minutes  respectively.  The  weight  of  L02 
loaded  was  172,080  pounds  with  a  maximum  L02  flow  rate  of  5750  GPM  for  both 
runs. 

The  performance  of  the  L02  Tbpping  System  was  satisfactory  with  the  LQ2 
topping  valve  full  open  throughout  both  Runs  428  and  429.  The  maximum  flow 
rate  with  the  L02  topping  valve  full  open  is  28  GPM. 

The  L02  Recirculator  In  temperature  (P1925T)  remained  below  -291  DGF  for 
Run  428  during  L02  loading  and  increased  to  -282.5  DGF  during  the  1,17  minute 
L02  topping  hold.  The  maximum  temperature  reacned  was  -281  DGF  before  drain 
start.  This  temperature  (P1925T)  remained  colder  than  -291  DGF  for  Run  429 
during  loading.  There  was  no  topping  hold  as  L02  loading  was  terminated  at 
the  58.556  L02  level.  See  Figure  5  for  details  of  L02  Recirculator  In  temp¬ 
erature  (P1925T)  during  Run  428. 

The  IO 2  Topping  System  operation  was  satisfactory  during  Run  430  and  431 
with  the  102  topping  valve  full  open  thr ough out  both  runs  (28  GPM  maximum 
flow).  The  airborne  fill  and  drain  valve  and  the  L02  manifold,  including 
the  portion  of  the  manifold  inside  the  thrust  barrel  up  to  the  pump  inlets, 
were  insulated  prior  to  Run  430.  The  L02  Recirculator  In  temperature  (P1925T) 
for  Run  430  remained  below  -291  DGF  throughout  L02  loading  and  the  15  minute 
L02  topping  except  between  12.1  and  13.5  minutes.  The  maximum  temperature 
reached  was  -289  DGF. 

The  portion  of  insulation  inside  the  thrust  barrel  up  to  the  pump  inlets 
was  removed  prior  to  Run  431.  The  L02  Recirculator  In  temperature  (P1925T) 
for  Run  431  remained  below  -291  DGF  throughout  L02  loading  and  the  15  minute 
102  topoing  hold  except  between  10.1  and  14.0  minutes.  The  maximum  tempera¬ 
ture  reached  ccnnot  be  determined  because  the  tanperature  exceeded  the  upper 
recorder  limit  of  -287  DGF.  See  Figure  6  for  details  of  the  L02  Recirculator 
In  temperature  (P1925T)  during  Runs  430  and  431. 

G02  sampling  was  not  used  for  Runs  4 28,  429,  430  and  431. 

HElIUM/LN2  LOADING  SYSTEM 

Helium/LN2  loading  was  not  planned  for  Runs  428,  429,  430  and  431. 
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C0N7AIR  PROPELLANT  LOADING  CONTROL  SYSTEM 

The  Convair  Propellant  Utilization  System  was  monitored  daring  all  four  runs. 
The  propellant  loading  control  unit  wa3  removed  prior  to  Run  417  and  returned 
to  San  Diego. 

The  follow  ir^  table  summarizes  data  obtained  from  the  error  demodulator  out¬ 
put  sign al  during  the  L02  loading  cycle  of  Runs  423,  430  and  431.  Run  429 
was  terminated  before  the  102  loading  cycle  was  complete,  therefore  no  data 
were  obtained  for  the  90$  and  99$  L02  levels. 

All  values  are  PU-sensed  percent  of  nominal  (2,25  L02/fual)  mass  ratio  and 
are  referenced  to  the  time  of  the  indicated  Acoustica  probe  sigpal. 


Run 

jt>  of  Nominal  Mass  Ratio 

No. 

Sensed  at  time  of 

Sensed  at  time  of 

Acoustica  L02 

Acoustica  L02 

90$  probe 

99$  probe 

423 

88.7 

102.6 

430 

* 

103.2 

431 

91.6 

102.3 

•Premature  signal.  The  PU  system  error  trace  is  invalid  at  this  time. 


ACOUSTICA  PROPELLANT  LOADING  CONTROL  SYSTEM 

The  performance  of  the  Acoustica  Propellant  Loading  Control  System  was  satis- 
facotry  for  all  runs  except  Run  430.  On  this  run,  the  L02  90$  probe  sig¬ 
nalled  L02  RAPID  LOAD  STOP  when  the  missile  was  only  66.9$  full.  Tne  per¬ 
formance  of  the  Acoustica  PLCS  during  the  fuel  loading  cycle  of  Run  430  was 
satisfactory.  The  L02  overfill  topping  probe  signalled  during  change ov  r 
to  flight  pressurization  during  Runs  430  and  431.  However,  this  di  rl  nc, 
affect  the  performance  of  the  system  as  all  loading  was  complete. 

These  erroneous  signals  are  due  to  the  sensitivity  setting  of  the  control 
units,  the  values  of  which  were  determined  and  set  for  maximum  sensitivity 
under  Sequence  II-L  pressure  to  assure  a  positive  cutoff  signal. 


MISSILE  PRESSURIZATION  SYSTEM 

The  Missile  Pressurization  System  operated  satisfactorily  during  Runs  428 
and  429.  However,  during  Run  428.  prior  to  recycling  the  countdown,  the 
missile  L02  tank  pressure  (FlOOlP;  exceeded  the  red  line  (10  psig)  due  to 
a  L02  Loading  System  problem.  See  L02  Loading  System  discussion  for  details 
of  the  problem.  The  maximum  missile  L02  tank  pressure  reached  was  10,7  PSIG 
when  emergency  pressurization  was  initiated.  Ihe  missile  fuel  tank  pressure 
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(P1003P)  was  28  PSIG  and  missile  L02  tank  head  pressure  (U1901P)  was  2.6 
PSIG  at  this  time.  .  The  minimum  bulkhead  differential  pressure  was  14.7 
PSID,  See  Figure  T« 

After  the  countdown  was  resumed  for  Sun  428  the  minimum  and  maximum  missile 
L02  tank  pressure  (F1001P)  was  satisfactory,  lbs  minimum  and  maximum  missile 
L02  tank  pressures  (F1001P)  for  Huns  429,  430  and  431  were  satisfactory. 

The  boiloff  ralre  performed  satisfactorily,  maintaining  the  desired  missile 
L02  tank  pressure  during  all  runs,,  exoept  during  the  first  attempt  at  Ru.i 
428,  when  rapid  loading  of  L02  into  "hot"  plumbing  created  more  G02  than 
the  ralve  could  handle. 

The  fuel  tank  pressure  was  normal  throughout  all  four  runs. 


i 
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TIME  SLICE  DATA 

TIME 

IN  MIN 

MEAS  * 

DESCRIPTION 

UNIT 

REC 

5 

3 

5  8 

11 

F1001P 

L02  TANK  HELIUM 

PSIG 

L/N 

2.2 

2.8 

2.7  2.7 

7.7 

F1003P 

FUEL  TANK  HELIUM 

PSIG 

L/N 

9.3 

28.7 

27.2  58.0 

e  0  .  n 

F1066P 

G02  BO  LN  #  ELBOW 

PSIG 

L/N 

2.0 

1.6 

2.1  2.7 

*»•' 

F1952P 

L02  STOR  TK  PR 

PSIG 

RRN 

0 

18 

18  105 

1"! 

F1953P 

FUEL  STORAGE  TK  PR 

PSIG 

3RN 

9 

111 

116  120 

4  - 

F1004T 

FUEL  TANK  HE 

DGF 

BRN 

72 

104 

7 »  74 

F1064T 

G02  BO  9  ELBOW 

DGF 

BRN 

72 

-45 

-205  -157 

F1739T 

FUEL  PRESS  GAS 

DGF 

BRN 

66 

41 

31  36 

h* 

F1744T 

HE-LN2  HT  EXCH  OUT 

DGF 

BRN 

73 

73 

73  73 

F1805T 

PRESS  GAS  MAN 

DGF 

BRN 

70 

69 

68  55 

N1980T 

TEMP  TO  SAMPLE  BTL 

DCF 

BRN 

28 

28 

28  23 

N1983T 

FULL  FUEL  PRESS  BTL 

DGF 

RRN 

72 

70 

68  6~ 

P1001P 

B1  L02  PUMP  IN 

PSIG 

L/N 

2.0 

2.0 

7.0  21. r 

*  - 

P1030P 

ENG  L02  TK  PRESS 

PSIG 

BRN 

3.6 

10.4 

7.4  12.7 

P1672P 

VERN  FUL  TK  DIF 

PID 

BRN 

0 

2.0 

1.0  2.? 

•%  ", 

P1682P 

PRESS  DIF  ON  L02  TK 

PID 

BRN 

0 

0 

0 

P1762P 

ENG  L02  TK  VENT 

PSIG 

BRN 

0 

2.0 

1.0  2.7 

1  »»  * 

A  " 

P1814P 

L02  TPG  VLV 

PID 

BRN 

-6.8 

2.0 

5.0  11.0 

P1816P 

L02  SUBCOOLER 

PID 

BRN 

-0.5 

-0.5 

4.2  3 • ~ 

1 

P1900P 

LAUNCHER  INLET  L02 

PSIG 

BRN 

0 

0 

3  14 

P1908P 

PR  DIFF  FUEL  TK 

PID 

RRN 

-0.1 

0 

0.7  1.‘ 

'  m' 

P1950P 

LAUNCHER  INLET  FUEL 

PSIG 

L/N 

9 

81 

41  1A 

P1763R 

ENG  L02  TK  VENT  FLOW 

GPM 

L/N 

0 

2 

3  25 

P1020T 

B1  L02  PUMP  IN 

DGF 

BRN 

ID 

ID 

ID  1" 

P1054T 

B2  L02  PUMP  IN 

DGF 

BRN 

7B 

-290 

-293  -29f 

-  "  ‘  ‘ 

P1530T 

SUS  L02  PUMP  IN 

DGF 

BRN 

7B 

-293 

-292  -28? 

—  - 

P1700T 

FUL  STK  DISCH 

DGF 

BRN 

72 

76 

76  76 

V 

P1862T 

L02  SUBCOOLER  OUT 

DGF 

BRN 

-110 

-245 

-274  -291 

P1869T 

L02  TPG  DISCH 

DGF 

8RN 

45 

-143 

-255  -280 

P1887T 

ENG  COMP  AMB  BYCONE 

DGF 

BRN 

107 

108 

105  10? 

P1888T 

VERN  CTL  MAN  ENV 

DGF 

BRN 

94 

94 

94  ?’ 

* 

P1889T 

VERN  CTL  MAN  METAL 

DGF 

BPN 

94 

94 

94  9? 

P1903T 

LAUNCHER  L02  IN 

DGF 

BRN 

7B 

-232 

-252  -257 

•  •  “ 

P1904T 

B2  L02  PUMP  VOL  EXT 

DGF 

BRN 

90 

33 

73  70 

P1905T 

B1  L02  PUMP  VOL  INT 

DGF 

BRN 

7B 

-288 

-288  -277 

** 

P1907T 

B1  L02  PUMP  VOL  EXT 

DGF 

BRN 

97 

95 

90  80 

P1912T 

LAUNCHER  L02  OUT 

DGF 

RRN 

1H 

1H 

1H  1H 

P1925T 

L02  RECIRC  IN 

DGF 

BRN 

7B 

-294 

-297  -297 

7E 

U1901P 

L02  TK  HEAD 

%FUL 

BRN 

0 

3 

10  31 

94 

U1902P 

FUL  TK  HEAD 

%FUL 

BRN 

5 

53 

94  100 

IDO 

U 1091V 

ERROR  RAT  DMOD  OTP 

VDC 

BRN 

-0*5 
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1-95  428  TIME  SLICE  DATA 


TIME 

IN 

MIN 

MEAS  # 

DESCRIPTION 

UNIT 

REC 

0 

3 

5 

8 

11 

F1001P 

L02  TANK  HELIUM 

P3IC- 

L/N 

2.3 

3.0 

2.8 

2.8 

2.5 

F1003P 

FUEL  TANK  HELIUM 

PSIG 

*./N 

10 

28.2 

26.6 

56.5 

56.5 

F:066P 

G02  80  LN  <?  ELBOW 

PSIG 

L/N 

2.1* 

2.0 

2.5 

2.7 

2.6 

F1952P 

L02  STOR  TK  PR 

PSIG 

SRN 

0 

21 

21 

107 

108 

F1953P 

FUEL  STORAGE  TK  PR 

PSIG 

8RN 

6 

10? 

111 

113 

113 

F1004T 

FUEL  TANK  HE 

DGF 

BRN 

122 

128 

76 

76 

76 

F1739T 

FUEL  PRESS  GAS 

L  3F 

BRN 

72 

21 

28 

32 

F1744T 

HE-LN2  HT  EXCH  OUT 

DGF 

BRN 

78 

11 

78 

80 

80 

F1805T 

PRESS  GAS  MAN 

DGF 

BRN 

76 

76 

75 

65 

55 

N1980T 

temp  to  Sample  btl 

DGF 

8RN 

2A 

2A 

2  A 

2A 

2A 

N1983T 

FULL  FUEL  PRESS  BTL 

DGF 

BRN 

76 

•  6 

72 

70 

44 

P1001P 

<51  L02  PUMP  IN 

PSIG 

L/N 

1.5 

6 

6.2 

21.2 

28.3 

P1030P 

ENG  L02  T<  PRESS 

PSIG 

BRN 

5.0 

9.6 

6."1 

23.4 

23.1 

P1672P 

VERN  FUL  TK  DIF 

PiD 

3RN 

0 

2.5 

1.-5 

15 

15.9 

P1682P 

PRESS  DIF  CN  L02  TK 

PID 

BRN 

2A 

2A 

C 

0 

•  05 

P1762P 

ENGINE  L02  TK  VENT 

PSIG 

BRN 

0 

2.6 

1.5 

16.4 

16.0 

P1814P 

L02  TPG  v'LV 

PID 

BRN 

—6 . 8 

5.1 

6.3 

12.3 

21.  £ 

P1816P 

LC2  SL'BCOCLER 

PID 

BRN 

5.4 

2.4 

b,'_ 

73 

7p 

P1900P 

LAUNCHER  INLET  L02 

PSIG 

BRN 

4 

13 

63 

36 

P1903P 

OR  DIFF  FUEL  TK 

PID 

SRN 

0 

0 

.73 

1.2 

1.2 

P1950P 

LAUNCHER  INLET  FUEL 

PSIG 

L/N 

9 

81 

41 

36 

41 

P1245R 

T  SYS  FUEL  FR 

GPM 

l/N 

C 

3990 

410 

0 

0 

P1763R 

ENG  L02  7<  VENT  FLOW 

GPN‘ 

l/;;. 

2.2 

8.2 

7B 

7B 

75. 

P1020T 

51  L02  PUMP  IN 

DGF 

5RN 

73 

-293 

-292 

-294 

-299 

P1054T 

B2  L02  PUMP  IN 

DGF 

BRN 

73 

-239 

-292 

-297 

-2°? 

P1530T 

S’JS  LO...  PUMP  IN 

DGF 

BRN 

7B 

-293 

-292 

-231 

-278 

P1700T 

FUL  STK  DISCH 

DGF 

BRN 

76 

78 

78 

77 

11. 

P1862T 

L02  SUBCOOLER  OUT 

DGF 

BRN 

-65 

-109 

-263 

-277 

-265 

P1669T 

L02  TPG  DISCH 

DGF 

BRN 

37 

-90 

-211 

-245 

-2  55 

P 1837T 

ENG  COMP  AMB  BYCONE 

DGF 

BRN 

ID 

ID 

ID 

ID 

ID 

P1868T 

VERN  CTL  MAN  ENV 

DGF 

BRN 

112 

112 

112 

,12 

110 

P1389T 

VFRN  CTl  MAN  METAL 

DGF 

BRN 

111 

112 

112 

no 

110 

P1903T 

LAUNCHER  L02  IN 

DGF 

BRN 

1? 

IF 

IF 

IF 

IF 

P1904T 

B2  L02  PUMP  VOL  EXT 

DGF 

BRN 

ID 

ID 

ID 

ID 

ID 

P1905T 

31  L02  PUMP  VOL  I  NT 

DGF 

BRN 

7B 

-290 

-289 

7B 

7" 

P1906T 

B2  L02  PUMP  VOL  INT 

DGF 

BRN 

U 

u 

U 

U 

U 

P1907T 

B1  L02  PUMP  VOL  EXT 

DGF 

BRN 

105 

105 

100 

98 

93 

P1912T 

LAUNCHER  L02  OUT 

DGF 

BRN 

1H 

1H 

1H 

1H 

1H 

P19257 

L02  RECIRC  IN 

DGF 

BRN 

7B 

-292 

-290 

-296 

-292 

U1901P 

L02  TK  HEAD 

56FUL 

BRN 

0 

4 

8 

31 

96 
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1-95  429  TIME  SLICE  DATA 


EH  1310 
10 


MEAS  n 

DESCRIPTION 

UNIT  REC 

TIME  IN  KIN 

0  3  5  ? 

F1001P 

L02  TANK  HELI'JM 

PSIG  L/N 

?'A  2.7  2.7  2.7 

F1003P 

FUEL  TANK  HELIUM 

PSIG  L/v 

10*1  28.2  26.9  57 

F1066P 

602  BO  LN  9  ELBOW 

PSIG  L/N 

2.?  2.0  2.6  ?.P 

F1952P 

L02  STCf-.  TK  PR 

PSIG  7Ri: 

0  21  21  ID' 

F1953P 

FUEL  S70RAGE  ~  PR 

PSIG 

6  106  in 

F1004T 

FUEL  TANK  HE 

DGF  BP-.. 

112  128  77  7? 

F1064T 

G02  60  <?  ELBOW 

DGF  0-  i 

ICS  124  -195  -17  ,> 

F1739T 

FUEL  PRESS  GAS 

DGF  :f-K 

73  43  23 

F1744T 

HE-LN2  HT  EXCH  OUT 

DGF  3J’, 

S3  33  33 

F16057 

PRESS  GAS  MAN 

DGF  3  \r! 

73  73  72  6  0 

N198CT 

TEMP  TO  SAMPLE  PTL 

dgf  b;  I 

-78  -96  -68  -Cl 

N1983T 

FULl  FUEL  PRESS  RTL 

DGF  DR  . 

7-'  77  77  7*’ 

P1001P 

B1  L02  PUMP  Hi 

PSIG  L/N 

-  •  •  -  ^  o  •  X  .  x 

P1030P 

ERG  i_02  TK  PRESS 

PSIG  n 

'*•  7.3  o»7  2  2*5 

P1662P 

PRESS  OIF  ON  LD2  TK 

PIC  BR, 

C  .02  .  ’ 

P1762? 

ENG  LC2  TK  VENT 

PSIG  3NN 

•  1  *  L  9  » 

P1814P 

r.02  TPG  VLV 

PID  FR'-!' 

5.2  3.3  1 7  » ' 

P1816P 

L02  SJECCOLER 

PID  ERi , 

4.4  4*2  4.6  ~  - 

P1900P 

LAUNCHER  INLET  L02 

PSIG  BAN 

15  14 

P1903P 

PR  DIFF  FUEL  TK 

PID  BON 

r  o  I.:-; 

P1950P 

LAUNCHER  INLET  FUEL 

PS  IS  L/  ' 

3'-  4  7 

P1245R 

T  ST5  FUEL  FR 

GPM  L/.'-' 

.  '^50  400 

P1763R 

ENG  LG 2  t,<.  VE.'iT  FLOW 

CP'1  L/  ’ 

?  5  -  ? 

P1020T 

Cl  L02  PUMP  IN 

DGF  P1';! 

7°  -2.4  -2"'  -• 

P10547 

S?  i_02  PJMF  irj. 

^  Q  p  p  r  *  i 

T  -297  -2  :  - 

P15307 

SUS  L02  PUMP  IN 

DGF  ERN 

7?  -2v'+  -'A]  •• 

P1700T 

PUL  STK  DISCH 

DGF  BRN 

3C  ?c  7',' 

P1862T 

LC 2  SL'BCOOLER  OUT 

DGF  BKN 

-8  >  -24?  -28 3 

P1869T 

l02  TPG  DISCH 

DGF  BRM 

3’  -r 4  -24? 

P18377 

ENG  CO? ‘P  AM3  RYCONE 

DGF  BRN 

2  IP  ID  L. 

P 18337 

VERN  C  TL  MA7.  E.NV 

DGF  BR" 

I'D  ...  11' 

P1889T 

VERM  CTL  f-  AN  METAL 

dgf  e: 

7  ,  i  V.  '■  7  1  " 

P19037 

LAUNCHER  u02  IN 

DCF  r 

1*  li'  u  1 

P19047 

r2  lC2  t>UMP  VCL  EXT 

DCF  tr-  -, 

D  ,\ 

P1905T 

Ei  L02  3JMP  VOL  I NT 

DGF  3iV. 

7  r  ■  _  -  q  <•  _ 

P1906T 

E2  i_^2  -HP  VOL  I  \T 

DGF  3:  '' 

U  1A  1A 

P19C7T 

Nl  L02  PUMP  VOL  EXT 

DCF  BRf 

^  v  r 

P1912T 

LAUNCHER  L02  OUT 

DGF  BRN 

56  -195  -234  -236 

P 19257 

L02  RECIRC  IN 

DGF  BRN 

7E  -292  -290  -296 
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TIME 

0  3 

IN 

5 

MI. 

8 

U1901P 

L02  TK  HEAD 

3FUL  P-N 

C  2 

7 

>5 

U1902P 

FUL  TK  HEAD 

loFJu  s 

5  3 

94i 

./  9 
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1-95  430 

TIME  SLICE  DATA 

T I  *'E 

I" 

•T  •• 

‘■IF AS  U 

DESCRIPTION 

UNIT  RRC 

D 

3 

7 

11  1  “ 

F1001P  102  TANK  HELIUV 

psig  l/*: 

?.4 

3*7 

2.9 

? .4  ?.0 

F1003P  fufl  tav:<  helium 

PS  IP  L/N 

D*R 

?3  •  ? 

??.P 

r.7.0 

e-»0o  r,-r#r 

) 

F1066P  GO 2  BO  LM  0  FLBOW 

PSIG  L/N 

2.0 

1.9 

2.0 

?.? 

?.l  ?.4 

F1952P  L02  STOP  TK  Pp 

PSIG  RW 

0 

20 

20 

1  f*  ^ 

105  106 

F1953P  FUEL  STORAGE  TK  PR 

PSIG  PPN 

9 

111 

113 

IT' 

]1?  n  73 

1 

/ 

F1004T  FUFL  TANK  HE 

DGF 

60 

01 

72 

•  77 

77  -*7 

F1064T  GO 2  BO  0  ELBOW 

DGF  RR1' 

70 

-110 

-217 

-199 

-jor  -740 

F1739T  FUEL  PRESS  GAS 

DGF  ?.nN 

6? 

46 

45 

3? 

AO  4  2 

* 

F1744T  HE-L.N2  HT  EXCH  OUT 

D(*,F  qni' 

69 

a  2 

69 

1  -  ^ 

69 

F1805T  PRESS  GAS  MAN 

DGF  RRN 

7? 

7? 

7? 

F7 

*  7  "  r 

N1980T  TEMP  TO  SAMPLE  pTL 

DGF  -pN 

?6 

?6 

?5 

-»  ^ 

^>0  -1  - 

•  a 

N19C3T  FULL  FUEL  aRFSS  BTL 

DOF  nnu 

6r 

A7 

67 

^  A 

~  6  6s 

PlOOl®  «i  L02  °UMO  Im 

PSIG  L/*' 

?" 

K.  1 

S.R 

?"•?  ?1 .1 

P1030P  PNG  L02  TK  PPFSS 

psig  np*; 

l.K 

11. ? 

3.6 

n . r 

O/  A  A  » 

-  •  ’  • 

✓ 

P1672P  VERM  FUL  TK  DIF 

DID  PDM 

0 

?.? 

1  .c 

•> .? 

’  r#n 

P1682P  PRESS  OIF  ON  LO?  TK 

DID 

0 

n 

y*> 

/*  A  •  /  9 

0  '  „  • 

P1762P  ENG  LO?  TK  VE*’T 

PSIG  G"*' 

D 

?.? 

1.5, 

?.’ 

13,7  ns,r 

J 

P1816P  LO?  SUrcOCLER 

DID 

-.3° 

?.'3 

A.g 

7  /-  /"•  9  A  r* 

P1900°  LAUNCHER  INLET  LO? 

P  .SIG  r  P  •■  ' 

0 

7 1 

15 

* 

P1908P  PR  OIFP  FUCL  TK 

D  J D  '’7*1 

n 

n 

.6° 

**  *1  - 

i  0 

*  *  "f  ^  •  *7 

' 

P1950P  LAUNCHEP  INLET  FMFl 

PS  fG  l/n 

"1 

/-l 

1  7 

17  15 

» 

1 

P1763R  ENG  LO?  TK  VE"T  FLOV( 

G O'*  L  / 

c 

1 

a 

! 

?3 

A. 

P 1 0?OT  n\  l°?  PUf,P  I*' 

DGF  7;?*1 

7" 

-79? 

-7  9*5 

-7^? 

— >  ^  -A  --V 

> 

/ 

°1054T  R?  LO?  PUMP  IN 

DGF  Rr>" 

7R 

-290 

-701 

-7^7 

n  1^  "  — 

p 1 530T 

4 us  lo’  P’.r'P  i f’ 

DG^  ''ON 

-?  r* 

-7  9] 

-?H 

P1700T  FUL  STX  DICCH 

D0r  op*' 

f*  A 

77 

77 

77  77 

/ 

° 1 36?T  LO?  cURCOOLrc  OUT 

DGr 

?  6 

_ iMh  f 

^  7  A 

-7-0 

-  ^  ^  7 

p  1369T  Ln2  TDG  DISCS' 

opF 

/  * 

-]  "■n 

r  ^ 

—  •^77 

_  -1  ^  ~  A 

* 

p  1 387T  E*’G  C0,,p  A,,ri  ?YC 0"- 

0 

*7 

n  /, 

A  * 

^  A  A 

,  j 

P1SC8T  VENN  CTL  ’-’AN  "V'V 

dof  rrr"; 

~  r, 

*?  r 

** 

r  ^  ~  ~ 

P1389T  VERN  CTL  NAN  ,,CTAL 

^  A  r>  •  i 

?  ? 

r  ' 

^  *0 

C  ^ 

rr  a  r  ^ 

P190?T  LA’JvOl’'EP  L02  I” 

DGC  ' - 

A 

—  ^  A  ^ 

„  ^  *7  t: 

-  7  -  •  " 

) 

p 1904T  P?  LO?  PU"D  V^L  EXT 

DGF  r'n": 

f-  ? 

6? 

T  "7 

1  < 

6  a 

"7  4  ~ 

D 1905T  p  1  LO?  PU'-'p  VOL  I!’T 

dff  r,i'M 

7"* 

-?6A 

—7/.  - 

^  A  '  n  ^  «  f  f, 

P1907T 

"’1  LO?  PL'NP  VOL  “XT 

Drt: 

S* 

;■> 

“  7 

cr, 

*:  a  /  ~ 

J 

P 1 91  ?T  L^UNCMEP  LO?  r»JT 

DGC  “n>' 

1 !  1 

1  ’  ’ 

i  ■  • 

1  ’  * 

1  *  *  1  •  ’ 

P  1??5T  LO?  RrCI?o  IM 

r\OF  -r'-' 

7^ 

-7'1? 

^ 

.ocr  ."A ; 

V 

U1901P  LO?  TK  H~ AP 

OFUL  r“" 

0 

? 

7 

?1 

A  ^ 

> 

✓ 

U190?P 

C'JL  TK  HEAP 

“'F! )!_  nr": 

7 

AS 

1  on 

1  rr  in 

» 

\ 

J 

U1091V 

FPROR  RAT  DwOR  OTP 

\/D r  ='r"< 

-1.'  “.1 
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F1001P 

F1003P 

F1066P 

F1952P 

F1953P 

F1004T 

F1064T 

F1739T 

F1744T 

F1805T 

N1980T 

N1983T 

P1001P 

P1030P 

P1672P 

P1682P 

P1762P 

P1814P 

P1816P 

P1900P 

P1908P 

P1950P 

P1763R 

P1020T 

P1054T 

P1530T 

P1700T 

P1862T 

P1869T 

P1887T 

P1888T 

P1889T 

P1903T 

P1904T 

P1905T 

P1907T 

P1912T 

P1925T 

U1901P 

U1902P 

U1091V 


»  1310 


DESCRIPTION 

UNIT 

REC 

5 

TIME 

3 

IN 

5 

MIN 

8 

11 

15 

L02  TANK  HELIUM 

PSI6  L/N 

2*2 

2.8 

2.7 

2.7 

2.7 

“•5 

FUEL  TANK  HELIUM 

PS  IG 

L/N 

9.3 

28.7  27.2 

58.0 

58.0 

59.0 

G02  BO  LN  9  ELBOW 

PSIG 

L/N 

2*0 

1*6 

2.1 

2.3 

*>.c 

L02  STOR  TK  PR 

PSIG 

BRN 

0 

18 

18 

105 

10* 

105 

FUEL  ST0RA6E  TK  PR 

PSIG 

8RN 

9 

111 

116 

120 

I’O 

177 

FUEL  TANK  HE 

DGF 

BRN 

72 

104 

7» 

74 

7& 

74 

602  BO  •  ELBOW 

DGF 

BRN 

72 

-45 

-205 

-15? 

FUEL  PRESS  GAS 

DGF 

BRN 

66 

41 

31 

36 

40 

HE-LN2  HT  EXCH  OUT 

DGF 

BRN 

73 

73 

73 

73 

7? 

PRESS  GAS  MAN 

DGF 

BRN 

70 

69 

68 

55 

a  e 

TEMP  TO  SAMPLE  BTL 

DGF 

BRN 

28 

28 

28 

23 

—  *9 

FULL  FUEL  PRESS  BTL 

DGF 

BRN 

72 

70 

68 

6" 

- 

' 

B1  L02  PUMP  IN 

PSIG 

L/N 

2.0 

2*0 

7.0 

21. r 

ENG  L02  TK  PRESS 

PSIG 

BRN 

3.6 

10.4 

7.4 

12.3 

m 

VERN  FUL  TK  DIF 

PID 

BRN 

0 

2*0 

1.0 

2.9 

•  *  ^ 

• 

PRESS  DIF  ON  L02  TK 

PID 

BRN 

0 

0 

0 

* 

—  * 

♦ 

ENG  L02  TK  VENT 

PSIG 

BRN 

0 

2*0 

1.0 

2.9 

-  ■ 

L02  TPG  VLV 

PID 

BRN 

-6.8 

2.0 

5.0 

11.  C 

t 

9  - 

L02  SUBCOOLER 

PID 

BRN 

-0.5 

-0.5 

4.2 

3.7 

t  ' 

-**  - 

LAUNCHER  INLET  L02 

PSIG 

BRN 

0 

0 

3 

14 

—  -- 

PR  DIFF  FUEL  TK 

PID 

BRN 

-0.1 

0 

0.7 

1.‘ 

* 

9 

•  ' 

LAUNCHER  INLET  FUEL 

PSIG 

L/N 

9 

81 

41 

1* 

-  * 

■*  D 

ENG  L02  TK  VENT  FLOW 

GPM 

L/N 

0 

2 

3 

25 

«  — 

B1  102  PUMP  IN 

DGF 

BRN 

ID 

ID 

ID 

ID 

«  — 

B2  L02  PUMP  IN 

DGF 

BRN 

7B 

-290 

-293 

—296 

-"  '  ‘ 

-  "  ~  ~ 

SUS  L02  PUMP  IN 

DGF 

BRN 

7B 

-293 

-292 

-28? 

P 

FUL  STK  DISCH 

DGF 

BRN 

72 

76 

76 

76 

4. 

L02  SUBCOOLER  OUT 

DGF 

BRN 

-110 

-245 

-274 

-291 

L02  TPG  DISCH 

DGF 

8RN 

45 

-143 

-255 

-280 

ENG  COMP  AMB  BYCONE 

DGF 

BRN 

107 

108 

105 

10; 

VERN  CTL  MAN  ENV 

DGF 

BRN 

94 

94 

94 

95 

VERN  CTL  MAN  METAL 

DGF 

BRN 

94 

94 

94 

9? 

LAUNCHER  L02  IN 

DGF 

BRN 

7B 

-232 

-252 

-257 

B2  L02  PUMP  VOL  EXT 

DGF 

BRN 

90 

83 

73 

70 

■;  ~ 

*  r* 

B1  L02  PUMP  VOL  TNT 

DGF 

BRN 

7B 

-288 

-288 

-277 

*•  y 

7 

B1  L02  PUMP  VOL  EXT 

DGF 

BRN 

97 

95 

90 

80 

-1  ^ 

/ 

LAUNCHER  L02  OUT 

DGF 

BRN 

1H 

1H 

1H 

1H 

r; 

■ 

L02  RECIRC  IN 

DGF 

BRN 

7B 

-294 

-297 

-297 

79 

-??? 

L02  TK  HEAD 

%FUl 

BRN 

0 

3 

10 

31 

94 

99 

FUL  TK  HEAD 

SFUL 

BRN 

5 

53 

94 

100 

100 

100 

ERROR  RAT  DMOD  OTP 

VDC 

BRN 

-0.5 

2.2 
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1-95  428  SEQ  DATA 
TIME  PEN  A  MEAS  9 


DESCRIPTION 


ACT  DEACT 


0.00 

8 

N1912X 

FUEL  LOAD  START  SW 

0.00 

2 

N1901X 

a-  PREPRES  1  VLV  CLSD 

0*00 

47 

N1925X 

L02  COOLDOWN  ST  SW 

0.00 

48 

N1926X 

L02  TX  VENT  VLV  CLSD 

0.41 

3 

N1902X 

F  FINE  LOAD  VLV  CLSD 

0.41 

11 

P1966X 

F  MSL  F/D  VLV  CLSD 

0.41 

15 

N1915X 

F  STX  PRESS  CLSD 

0.42 

10 

N1914X 

F  FINE  LOAD  VLV  OPEN 

0.42 

13 

N1917X 

F  6RD  F/D  VLV  CLSD 

0.44 

14 

N1918X 

F  6ND  F/D  VLV  OPEN 

0.45 

12 

P1967X 

F  MSL  F/D  VLV  OPEN 

0.47 

26 

N1890X 

INTER  FUL  STX  PRESS 

0.63 

19 

N1943X 

F  LN  LIO  DET/ INTERM 

0.82 

17 

N1922X 

FUL  RAPID  LD  SIGNAL 

1.80 

18 

N1923X 

FUL  RAPID  VLV  CLSD 

1.85 

4 

N1903X 

FUL  RAPID  LD  VLV  0»N 

2.09 

52 

N1932X 

L02  TOPPING  VLV  CLSD 

2.09 

64 

N1968X 

L02  MSL  F/D  VLV  CLSD 

2.09 

43 

N1906X 

L02  FINE  LD  VLV  CLSD 

2.10 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

2.11 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

2.11 

53 

N1933X 

L02  TOPPING  VLV  OPEN 

2.12 

16 

N1921X 

FUEL  LOADING  PRESS 

2.12 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

2.13 

44 

N1907X 

L02  STX  P  VLV  A  CLSD 

2.13 

54 

N1934X 

L  RAPID  LD  VLV  CLSD 

2.13 

63 

N1967X 

L02  MSL  F/D  VLV  OPEN 

2.21 

44 

N1907X 

L02  STX  P  VLV  A  CLSD 

2.23 

44 

N1907X 

L02  STX  P  VLV  A  CLSD 

2.28 

56 

N1949X 

L02  LN  LIO  DET/INTRM 

2.30 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

2.32 

42 

N1905X 

L  RAPID  LD  VLV  OPEN 

2.36 

44 

N1907X 

L02  STX  P  VLV  A  CLSD 

2.78 

56 

N1949X 

L02  LN  LIO  DET/INTR^ 

3.57 

56 

N1949X 

L02  LN  LIO  DET/INTRM 

4.06 

27 

N1969X 

AA  FUEL  90%  PROBE 

4.08 

4 

N1903X 

FUL  RAPID  LD  VLV  OPN 

4.14 

18 

N1923X 

FUL  RAPID  VLV  CLSD 

4.43 

78 

P1898X 

HW  PROBE  9  ST A  910 

4.44 

79 

P1899X 

AA  PROBE  9  STA  910 

4.60 

15 

N1919X 

F  STX  PRESS  CLSD 

5.74 

79 

P1899X 

AA  PROBE  9  STA  910 

5.75 

78 

P1898X 

HW  PROBE  9  STA  910 

6.43 

6 

P1999X 

MSL  FUELED  100% 
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1-95  428  SEQ  DATA 


TIME 

PEN  * 

MEAS  # 

DESCRIPTION 

ACT 

DEACT 

6.44 

3 

N1902X 

F  FINE  LOAD  VLV  CLSD 

X 

6*44 

10 

N1914X 

F  FINE  LOAD  VLV  OPEN 

X 

6*44 

29 

N1971X 

AA  FUEL  100*  PROBE 

X 

6*45 

12 

P1967X 

F  MSL  F/D  VLV  OPEN 

X 

6.48 

11 

P1966X 

F  MSL  F/D  VLV  CLSD 

X 

6.49 

14 

N1918X 

F  GND  F/D  VLV  OPEN 

X 

6.53 

13 

N1917X 

F  GRD  F/D  VLV  CLSD 

X 

6.56 

6 

P1999X 

MSL  FUELED  100* 

X 

6.57 

29 

N1971X 

AA  FUEL  100*  PROBE 

X 

6.74 

55 

N1936X 

L02  LOADING  PRESS 

X 

6.78 

44 

N1907X 

L02  STIC  P  VLV  A  CLSD 

X 

6.88 

65 

N1889X 

INTER  L02  STIC  PRESS 

X 

7.18 

79 

P1899X 

AA  PROBE  9  STA  910 

X 

7.45 

76 

P1896X 

HW  PROBE  0  STA  888 

X 

7.45 

77 

P1897X 

AA  PROBE  0  STA  888 

X 

7.61 

79 

P1899X 

AA  PROBE  0  STA  910 

X 

7.67 

75 

P1895X 

AA  PROBE  0  STA  866 

X 

7.67 

79 

P1899X 

AA  PROBE  0  STA  910 

X 

8.97 

37 

P1890X 

HW  PROBE  0  STA  700 

X 

9.22 

79 

P1899X 

AA  PROBE  0  STA  910 

X 

9.28 

79 

P1899X 

AA  PROBE  0  STA  910 

X 

9.29 

77 

P1897X 

AA  PROBE  0  STA  888 

X 

9.39 

77 

P1897X 

AA  PROBE  0  STA  888 

X 

9.43 

38 

P1891X 

AA  PROBE  0  STA  700 

X 

9.84 

31 

N1973X 

HW  L02  RAPID  SIG/90* 

X 

9.90 

42 

N1905X 

L  RAPID  LD  VLV  OPEN 

X 

9.96 

54 

N1934X 

L  RAPID  LD  VLV  CLSD 

X 

11.58 

33 

N1975X 

HW  L02  FIN  SIG  99* 

X 

11.58 

46 

P1998X 

MSL  L02  0  100* 

X 

11.59 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

X 

11.62 

43 

N1906X 

L02  FINE  LD  VLV  CLSD 

X 

11.62 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

X 

11.63 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

X 

11.72 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

X 

12.18 

56 

N1949X 

L02  LN  LIQ  DET/INTRM 

X 

12.73 

62 

N1966X 

L02  DRAIN  COMPLETE 

X 

12.73 

63 

N1967X 

L02  MSL  F/D  VLV  OPEN 

X 

12.76 

52 

N1932X 

L02  TOPPING  VLV  CLSD 

X 

12.76 

64 

N1968X 

L02  MSL  F/D  VLV  CLSD 

X 

12.80 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

X 

12.82 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

X 

12.84 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

X 

12.84 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

X 

12.96 

44 

N1907X 

L02  STIC  P  VLV  A  CLSD 

X 
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TIME 

pen  n 

MEAS  # 

DESCRIPTION 

ACT 

13*06 

43 

N1906X 

L02  FINE  LD  VLV  CLSD 

13*08 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

13*10 

56 

N1949X 

L02  LN  LIO  DET/INTRM 

13*27 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

13*28 

47 

N1925X 

L02  COOLDOWN  ST  SW 

13*28 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

X 

13*30 

43 

N1906X 

L02  FINE  LD  VLV  CLSD 

X 

13*85 

33 

N1975X 

HW  L02  FIN  SI6  99* 

14*11 

65 

N1889X 

INTER  L02  STIC  PRESS 

14*64 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

X 

14*79 

50 

N1930X 

L02  6ND  F/D  VLV  OPEN 

14*80 

52 

N1932X 

L02  TOPPING  VLV  CLSD 

14*80 

59 

N1963X 

L  MAIN  DRN  VLV  CLSD 

14*81 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

14*81 

64 

N1968X 

L02  MSL  F/D  VLV  CLSD 

14*82 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

14*83 

53 

N1933X 

L02  TOPPING  VLV  OPEN 

X 

14*85 

60 

N1964X 

L  MAIN  DRN  VLV  OPEN 

14*85 

63 

N1967X 

L02  MSL  F/D  VLV  OPEN 

14*86 

46 

P1998X 

MSL  L02  *  100* 

X 

16*32 

31 

N1973X 

HW  L02  RAPID  SIG/90* 

DEACT 


X 

X 

x  ! 
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NOTE 


1*  THESE  PENS  ACTIVATED  THROUGHOUT  THE  TEST 


4. 

7 

N1911X 

EMER  MSL  PRESS  COND 

i 

9 

N1913X 

F  PREPRESS  VLV  1  OPN 

22 

N1956X 

FUEL  STK  VT  VLV  CLSD 

« 

23 

N1960X 

F  MAIN  DRN  VLV  CLSD 

24 

N1961X 

F  MAIN  DRN  VLV  OPEN 

40 

P1893X 

AA  PROBE  9  STA  793 

45 

P1988X 

MSL  L02  9  95% 

57 

N1951X 

PRESS  DUCT  FUEL  SNSR 

58 

N1962X 

LN2  VENT  VLV  OPEN 

68 

F1897X 

FLIGHT  HE  1  VLV  CLSD 

69 

N1892X 

LN2  LOAD  VLV  CLSD 

70 

N1893X 

LN2  LOAD  VLV  OPN 

* 

71 

N1894X 

LN2  STK  P  VLV  CLSD 

72 

N1895X 

LN2  STK  VENT  VLV  NCL 

j 

2.  THESE  PENS 

DEACTIVATED 

THROUGHOUT  THE  TEST 

f 

5 

PI997X 

MSL  FUELED  95% 

\ 

20 

Niy55X 

FUEL  DRAIN  START  SW 

» 

f 

25 

N1965X 

FUL  DRAIN  COMPLETE 

i 

28 

N1970X 

AA  FUEL  95%  PROBE 

V 

30 

N1972X 

AA  FUEL  99.89%  PROBE 

f* 

32 

N1974X 

HW  L02.  BU  95%  SIG 

35 

N1977X 

HW  L02  TOPG  COF  SIG 

36  N1978X  HW  L02  EM  SIG  100.2% 

39  P1892X  HW  PROBE  9  STA  793 

67  F1896X  LN2  INFLIGHT  HE  LOAD 

73  P1673X  L02  ST  TK  FULL 

74  P1894X  L02  95%  EMERG  COP 
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TIME  PEN  #  MEAS  ft  DESCRIPTION 


0*00 

8 

N1912X 

0.00 

2 

N1901X 

0.00 

47 

N1925X 

0.00 

48 

N1924X 

0.02 

9 

N1913X 

0.40 

3 

N1902X 

0.40 

3 

N1912X 

0.41 

9 

N1913X 

0.41 

11 

P1966X 

0.41 

13 

N1917X 

0.41 

15 

N1919X 

0.42 

2 

N1901X 

0.43 

10 

N1914X 

0.44 

14 

N1918X 

0.45 

12 

P1967X 

0.47 

26 

N1890X 

0.62 

19 

N1943X 

0.82 

17 

N1922X 

1.81 

18 

N1923X 

2.09 

16 

N1921X 

2.11 

43 

N1906X 

2.11 

52 

N1932X 

2.11 

64 

N1968X 

2.11 

66 

N1891X 

2.12 

50 

N1930X 

2.13 

49 

N1929X 

2.13 

53 

N1933X 

2.14 

44 

N1907X 

2.14 

51 

N1931X 

2.14 

54 

N1934X 

2.15 

63 

N1967X 

2.20 

42 

N1905X 

2*22 

44 

N1907X 

2.25 

44 

N1907X 

2.32 

56 

N1949X 

2.41 

44 

N1907X 

2.93 

56 

N1949X 

3.72 

56 

N1949X 

4.06 

27 

N1969X 

4.15 

18 

N1923X 

4.50 

79 

P1899X 

4.62 

15 

N1919X 

4.71 

78 

P1898X 

5.28 

78 

P1898X 

FUEL  LOAD  START  SW 
F  PREPRES  1  VLV  CLSD 
L02  COOLDOWN  ST  SW 
L02  TIC  VENT  VLV  CLSD 
F  PREPRESS  VLV  1  OPN 
F  FINE  LOAD  VLV  CLSD 
FUEL  LOAD  START  SW 
F  PREPRESS  VLV  1  OPN 
F  MSL  F/D  VLV  CLSD 
F  GRD  F/D  VLV  CLSD 
F  STK  PRESS  CLSD 
F  PREPRES  1  VLV  CLSD 
F  FINE  LOAD  VLV  OPEN 
F  GND  F/D  VLV  OPEN 
F  MSL  F/D  VLV  OPEN 
INTER  FUL  STIC  PRESS 
F  LN  LIO  DET/INTERM 
FUL  RAPID  LD  SIGNAL 
FUL  RAPID  VLV  CLSD 
FUEL  LOADING  PRESS 
L02  FINE  LD  VLV  CLSD 
L02  TOPPING  VLV  CLSD 
L02  MSL  F/D  VLV  CLSD 
L02  NOT  IN  UPPER  LN 
L02  GND  F/D  VLV  OPEN 
L02  GND  F/D  VLV  CLSD 
L02  TOPPING  VLV  OPEN 
L02  STK  P  VLV  A  CLSD 
L02  FINE  LD  VLV  OPEN 
L  RAPID  LD  VLV  CLSD 
L02  MSL  F/D  VLV  OPEN 
L  RAPID  LD  VLV  OPEN 
L02  STK  P  VLV  A  CLSD 
L02  STK  P  VLV  A  CLSD 
L02  LN  LIO  DET/INTRM 
L02  STK  P  VLV  A  CLSD 
L02  LN  LIO  DET/INTRM 
L02  LN  LIO  DET/INTRM 
AA  FUEL  90%  PROBE 
FUL  RAPID  VLV  CLSD 
AA  PROBE  e  STA  910 
F  STK  PRESS  CLSD 
HW  PROBE  <®  STA  910 
HW  PROBE  »  STA  910 


ACT  DEACT 


X 

X 

X 


X 


X 


X 


X 


X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 
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195  429  SEO  DATA 


I  ME 

PEN  * 

MEAS  9 

DESCRIPTION 

ACT 

5*28 

79 

P1899X 

AA  PROBE  P  STA  910 

6*34 

29 

N1971X 

AA  FUEL  100*  PROBE 

X 

6*35 

6 

P1999X 

MSL  FUELED  100* 

6*35 

10 

N1914X 

F  FINE  LOAD  VLV  OPEN 

X 

6*36 

3 

N1902X 

F  FINE  LOAD  VLV  CLSD 

X 

6*36 

12 

P1967X 

F  MSL  F/D  VLV  OPEN 

X 

6*40 

11 

P1966X 

F  MSL  F/0  VLV  CLSD 

X 

6*41 

14 

N1918X 

F  6ND  F/D  VLV  OPEN 

X 

6*44 

13 

N1917X 

F  GRD  F/D  VLV  CLSD 

X 

6*48 

6 

P1999X 

MSL  FUELED  100* 

X 

6*48 

29 

N1971X 

AA  FUEL  100*  PROBE 

6*65 

56 

N1949X 

L02  LN  LIO  DET/INTRM 

X 

6*68 

44 

N1907X 

L02  STIC  P  VLV  A  CLSD 

6*81 

65 

N1889X 

INTER  L02  STIC  PRESS 

X 

7.C9 

78 

P1898X 

HW  PROBE  P  STA  910 

X 

7*10 

79 

°1899X 

AA  PROBE  #  STA  910 

X 

7.38 

76 

P1896X 

HW  PR08E  P  STA  888 

X 

7.39 

77 

P1897X 

AA  PROBE  P  STA  888 

X 

7.48 

77 

P1897X 

AA  PROBE  P  STA  888 

7.58 

78 

P1898X 

HW  PROBE  #  STA  910 

7.62 

78 

P1898X 

HW  PROBE  P  STA  910 

X 

7.63 

74 

P1894X 

L02  95*  EMERG  COF 

X 

8.21 

77 

P1897X 

AA  PROBE  P  STA  888 

X 

8.67 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

X 

8.68 

44 

N1907X 

L02  STIC  P  VLV  A  CLSD 

X 

8.68 

53 

N1933X 

L02  TOPPING  VLV  OPEN 

X 

8.69 

43 

N19C6X 

L02  FINE  LD  VLV  CLSD 

X 

8.70 

42 

N1905X 

L  RAPID  LD  VLV  OPEN 

X 

8.70 

52 

N1932X 

L02  TOPPING  VLV  CLSD 

X 

8.76 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

X 

8.76 

54 

N1934X 

L  RAPID  LD  VLV  CLSD 

X 

8.77 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

X 

8.78 

63 

N1967X 

L02  MSL  F/D  VLV  OPEN 

X 

8.81 

64 

N1968X 

L02  MSL  F/D  VLV  CLSD 

X 

9.00 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

9.01 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

9.05 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

X 

9.07 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

X 

9.16 

47 

N1925X 

L02  COOLDOWN  ST  SW 

9.17 

48 

N1926X 

L02  TK  VENT  VLV  CLSD 

X 

9.28 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

X 

9.73 

65 

N1889X 

INTER  L02  STK  PRESS 

10.19 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

10.19 

59 

N1963X 

L  MAIN  DRN  VLV  CLSD 
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10*20 

52 

N1932X 

L02  TOPPING  VLV  CLSD 

X 

10*21 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

X 

10*21 

53 

H1933X 

L02  TOPPING  VLV  0®EN 

X 

10*22 

64 

M196EX 

L02  ^5L  F/0  VLV  CLSD 

X 

10*23 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

X 

10*24 

60 

N1964X 

L  VAIN  D°*l  VLV  0»EN 

X 

10*26 

63 

N1967X 

L02  MSL  F /*>  OPEN 

y 
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NOTE 


1.  THESE  PENS  ACTIVATED  THROUGHOUT  THE  TEST 


7 

N1911X 

EMER  MSL  PRESS  COND 

22 

N1956X 

FUEL  STIC  VT  VLV  CLSD 

23 

N1960X 

F  MAIN  DRN  VLV  CLSD 

24 

N1961X 

F  MAIN  DRN  VLV  OPEN 

45 

P1988X 

MSL  L02  §  95* 

46 

P1998X 

MSL  L02  §  100* 

55 

N1936X 

L02  LOADING  PRESS 

57 

N1951X 

PRESS  DUCT  FUEL  SNSR 

58 

N1962X 

LN2  VENT  VLV  OPEN 

68 

F1897X 

FLIGHT  HE  1  VLV  CLSD 

69 

N1892X 

LN2  LOAD  VLV  CLSD 

70 

N1893X 

LN2  LOAD  VLV  OPN 

71 

N1894X 

LN2  STK  P  VLV  CLSD 

72 

N1895X 

LN2  STK  VENT  VLV  NCL 

75 

P1895X 

AA  PROBE  9  STA  866 

THESE  PENS 

DEACTIVATED 

THROUGHOUT  THE  TEST 

5 

P1997X 

MSL  FUELED  95* 

20 

N1955X 

FUEL  DRAIN  START  SW 

25 

N1965X 

FUL  DRAIN  COMPLETE 

28 

N1970X 

AA  FUEL  95*  PROBE 

30 

N1972X 

AA  FUEL  99# 89*  PROBE 

31 

N1973X 

HW  L02  RAPID  SIG/90* 

32 

N1974X 

HW  L02  BU  95*  SIG 

33 

N1975X 

HW  L02  FIN  SIG  99* 

35 

N1977X 

HW  L02  TOPG  COF  SIG 

36 

N1978X 

HW  L02  EM  SIG  100#2* 

37 

P1890X 

HW  PROBE  9  STA  700 

38 

P1891X 

AA  PROBE  9  STA  700 

39 

P1892X 

HW  PROBE  9  STA  793 

40 

P1893X 

AA  PROBE  9  STA  793 

62 

N1966X 

L02  DRAIN  COMPLETE 

67 

F1896X 

LN2  INFLIGHT  HE  LOAD 

73 

P1673X 

L02  ST  TK  FULL 

PEN  #4  0 ID 

4 

NOT  INK 

N1903X 

FUL  RAPID  LD  VLV  OPN 
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DESCRIPTION 


0*00 

8 

N1912X 

FUEL  LOAD  START  SW 

0*00 

2 

N1901X 

F  PREPRES  1  VLV  CLSD 

0*00 

47 

N1925X 

L02  COOLDOWN  ST  SW 

0*00 

48 

N1926X 

L02  TK  VENT  VLV  CLSD 

0*02 

9 

N1913X 

F  PREPRESS  VLV  1  OPN 

0.42 

15 

N1919X 

F  STK  PRESS  CLSD 

0.43 

3 

N1902X 

F  FINE  LOAD  VLV  CLSD 

0.43 

8 

N1912X 

FUEL  LOAD  START  SW 

0.43 

9 

N1913X 

F  PREPRESS  VLV  1  OPN 

0.43 

11 

P1966X 

F  MSL  F/D  VLV  CLSD 

0.44 

2 

N1901X 

F  PREPRES  1  VLV  CLSD 

0.44 

13 

N1917X 

F  GRD  F/D  VLV  CLSD 

0.45 

10 

N1914X 

F  FINE  LOAD  VLV  OPEN 

0.46 

14 

N1918X 

F  GND  F/D  VLV  OPEN 

0.47 

12 

P1967X 

F  MSL  F/D  VLV  OPEN 

0.47 

26 

N1890X 

INTER  FUL  STK  PRESS 

0.71 

62 

N1966X 

L02  DRAIN  COMPLETE 

1.00 

17 

N1922X 

FUL  RAPID  LD  SIGNAL 

1.93 

18 

N1923X 

FUL  RAPID  VLV  CLSD 

2.17 

43 

N1906X 

L02  FINE  LD  VLV  CLSD 

2.17 

52 

N1932X 

L02  TOPPING  VLV  CLSD 

2*17 

64 

N1968X 

L02  MSL  F/D  VLV  CLSD 

2.18 

16 

N1921X 

FUEL  LOADING  PRESS 

2.18 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

2.19 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

2.19 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

2.19 

53 

N1933X 

L02  TOPPING  VLV  OPEN 

2.20 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

2.20 

54 

N1934X 

L  RAPID  LD  VLV  CLSD 

2.21 

63 

N1967X 

L02  MSL  F/D  VLV  OPEN 

2.25 

42 

N1905X 

L  RAPID  LD  VLV  OPEN 

2.28 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

2.32 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

2.37 

56 

N1949X 

L02  LN  LIQ  DET/INTRM 

2.76 

56 

N1949X 

L02  LN  LIQ  DET/INTRM 

3.32 

56 

N1949X 

L02  LN  LIQ  DET/INTRM 

3.91 

56 

N1949X 

L02  LN  LIQ  DET/INTRM 

4.26 

27 

N1969X 

AA  FUEL  90%  PROBE 

4.28 

4 

N1903X 

FUL  RAPID  LD  VLV  OPN 

4.31 

79 

P1899X 

AA  PROBE  r®  STA  910 

4.33 

79 

P1899X 

AA  PROBE  <*  STA  910 

4.35 

18 

N1923X 

FUL  RAPID  VLV  CLSD 

4.55 

56 

N1949X 

L02  LN  LIQ  DET/INTRM 

4.59 

77 

P1897X 

AA  PROBE  @  STA  888 
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195  430  SEQ  DATA 
TIME  PEN  *  MEAS  ft 


4.59 

78 

P1898X 

4*68 

15 

N1919X 

4*72 

77 

P1897X 

4.96 

79 

P1899X 

6.71 

6 

P1999X 

6*71 

10 

N1914X 

6*71 

29 

N1971X 

6*72 

3 

N1902X 

6*73 

12 

P1967X 

6*76 

11 

P1966X 

6*84 

6 

P1999X 

6«84 

29 

N1971X 

6*89 

17 

N1922X 

6*99 

55 

N1936X 

7*03 

44 

N1907X 

7*07 

76 

P1896X 

7*10 

76 

P1896X 

7*17 

65 

N1889X 

7*19 

76 

P1896X 

7*20 

79 

P1899X 

7*28 

14 

N1918X 

7.28 

19 

N1943X 

7*31 

13 

N1917X 

7*57 

75 

P1895X 

7*57 

79 

P1899X 

8*92 

37 

P1890X 

9*08 

79 

P1399X 

9,10 

42 

N1905X 

9*10 

44 

N1907X 

9.10 

77 

P1897X 

9.15 

54 

N1934X 

9.19 

38 

P1891X 

9.20 

79 

P1899X 

9*32 

54 

N1934X 

9*37 

42 

N1905X 

9.37 

44 

N1907X 

9.88 

31 

N1973X 

10.00 

42 

N1905X 

10.00 

44 

N1907X 

10.05 

54 

N1934X 

11.80 

46 

P1998X 

11.81 

33 

N1975X 

11.81 

51 

N1931X 

11.83 

43 

N1906X 

DESCRIPTION 

HW  PROBE  §  STA  910 
F  STK  PRESS  CLSD 
AA  PROBE  9  STA  888 
AA  PROBE  9  STA  910 
MSL  FUELED  100* 

F  FINE  LOAD  VLV  OPEN 
AA  FUEL  100*  PROBE 
F  FINE  LOAD  VLV  CLSD 
F  MSL  F/D  VLV  OPEN 
F  MSL  F/D  VLV  CLSD 
MSL  FUELED  100* 

AA  FUEL  100*  PROBE 
FUL  RAPID  LD  SIGNAL 
L02  LOADING  PRESS 
L02  STK  P  VLV  A  CLSD 
HW  PROBE  9  STA  888 
HW  PROBE  9  STA  888 
INTER  L02  STK  PRESS 
HW  PROBE  9  STA  888 
AA  PROBE  9  STA  910 
F  GND  F/D  VLV  OPEN 
F  LN  LIO  DET/INTERM 
F  GRD  F/D  VLV  CLSD 
AA  PROBE  9  STA  866 
AA  PROBE  9  STA  910 
HW  PROBE  9  STA  700 
AA  PROBE  9  STA  910 
L  RAPID  LD  VLV  OPEN 
L02  STK  P  VLV  A  CLSD 
AA  PROBE  9  STA  888 
L  RAPID  LD  VLV  CLSD 
AA  PROBE  9  STA  700 
AA  PROBE  9  STA  910 
L  RAPID  LD  VLV  CLSD 
L  RAPID  LD  VLV  OPEN 
L02  STK  P  VLV  A  CLSD 
HW  L02  RAPID  SIG/90* 
L  RAPID  LD  VLV  OPEN 
L02  STK  P  VLV  A  CLSD 
L  RAPID  LD  VLV  CLSD 
MSL  L02  9  100* 

HW  L02  FIN  SIG  99* 
L02  FINE  LD  VLV  OPEN 
L02  FINE  LD  VLV  CLSD 
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11*84 

49 

N1929X 

L02  6MD  F/D  VLV  CLSD 

X 

11*85 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

X 

11*95 

66 

N1891X 

L02  NOT  PI  UPPER  LN 

X 

12*38 

56 

N19A9X 

L02  LN  LTO  DET/INTRM 

X 
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195  430  SEO  DATA 

NOTE 

1.  THESE  PENS 

ACTIVATED  THROUGHOUT  THE  TEST 

7 

N1911X 

EMER  MSL  PRESS  COND 

22 

N1956X 

FUEL  STK  VT  VLV  CLSD 

23 

N1960X 

F  MAIN  DRN  VLV  CLSD 

24 

N1961X 

F  MAIN  DRN  VLV  OPEN 

40 

P1893X 

AA  PROBE  9  STA  793 

45 

P1988X 

MSL  L02  9  95* 

57 

N1951X 

PRESS  DUCT  FUEL  SNSR 

58 

N1962X 

LN2  VENT  VLV  OPEN 

59 

N1963X 

L  MAIN  DRN  VLV  CLSD 

60 

N1S64X 

L  MAIN  DRN  VLV  OPEN 

68 

F1897X 

FLIGHT  HE  1  VLV  CLSD 

69 

N1592X 

LN2  LOAD  VLV  CLSD 

70 

N1893X 

LN2  LOAD  VLV  OPN 

71 

N1894X 

LN2  STK  P  VLV  CLSD 

72 

N1895X 

LN2  STK  VENT  VLV  NCL 

2.  THESE  PENS 

DEACTIVATED 

THROUGHOUT  THE  TEST 

5 

P1997X 

MSL  FUELED  95* 

20 

N1955X 

FUEL  DRAIN  START  SW 

25 

N1965X 

FUL  DRAIN  COMPLETE 

28 

N1970X 

AA  FUEL  95*  PROBE 

30 

N1972X 

AA  FUEL  99*89*  PROBE 

32 

N1974X 

HW  L02  BU  95*  SIG 

35 

N1977X 

HW  L02  TOPG  COF  SIG 

36 

N1978X 

HW  L02  EM  SIG  100*2* 

39 

P1892X 

HW  PROBE  9  STA  793 

67 

F1896X 

LN2  INFLIGHT  HE  LOAD 

73 

P1673X 

L02  ST  TK  FULL 

74 

P1894X 

L02  95*  EMERG  COF 
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TIME 
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DESCRIPTION 

0*00 

8 

N1912X 

FUEL  LOAD  START  SW 

0*00 

2 

N1901X 

F  PREPRES  1  VLV  CLSD 

0*00 

47 

N1925X 

L02  COOLDOWN  ST  SW 

0*00 

48 

N1926X 

L02  TK  VENT  VLV  CLSD 

0.02 

9 

N1913X 

F  PREPRESS  VLV  1  OPN 

0.41 

3 

N1902X 

F  FINE  LOAD  VLV  CLSD 

0.41 

8 

N1912X 

FUEL  LOAD  START  SW 

0.41 

9 

N1913X 

F  PREPRESS  VLV  1  OPN 

0.41 

11 

P1966X 

F  MSL  F/D  VLV  CLSD 

0.41 

13 

N1917X 

F  GRD  F/D  VLV  CLSD 

0.42 

2 

N 190 IX 

F  PREPRES  1  VLV  CLSD 

0.42 

15 

N1919X 

F  STK  PRESS  CLSD 

0.43 

10 

N1914X 

F  FINE  LOAD  VLV  OPEN 

0.44 

14 

N1918X 

F  GND  F/D  VLV  OPEN 

0.46 

12 

P1967X 

F  MSL  F/D  VLV  OPEN 

0.47 

26 

N1890X 

INTER  FUL  STK  PRESS 

0.62 

19 

N1943X 

F  LN  LIO  DET/IMTERM 

0.67 

15 

N1919X 

F  STK  PRESS  CLSD 

0.85 

17 

N1922X 

FUL  RAPID  LD  SIGNAL 

1.82 

18 

N1923X 

FUL  RAPID  VLV  CLSD 

1.86 

15 

N1919X 

F  STK  PRESS  CLSD 

1.87 

4 

N1903X 

FUL  RAPID  LD  VLV  OPN 

2.12 

43 

N1906X 

L02  FINE  LD  VLV  CLSD 

2.12 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

2.12 

64 

N1968X 

L02  MSL  F/D  VLV  CLSD 

2.13 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

2.13 

52 

N1932X 

L02  TOPPING  VLV  CLSD 

2.13 

66 

N1891X 

L02  NOT  IN  UPPEP  LN 

2.14 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

2.14 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

2.14 

53 

NJ933X 

L02  TOPPING  VLV  OPEN 

2.15 

54 

N1934X 

L  RAPID  LD  VLV  CLSD 

2.16 

63 

N1967X 

L02  MSL  F/D  VLV  OPEN 

2.20 

42 

N1905X 

L  RAPID  LD  VLV  OPEN 

2.23 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

2.38 

56 

N1949X 

L02  LN  LIO  DET/INTRM 

2.42 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

2.50 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

2.80 

62 

N1966X 

L02  DRAIN  COMPLETE 

2*88 

56 

N1949X 

L02  LN  LIO  DET/INTRM 

3.50 

56 

N1949X 

1.02  LN  LIO  DET/INTRM 

4.05 

27 

N1969X 

\A  FUEL  90%  PRORE 

4.07 

4 

N1903X 

FUL  RAPID  LD  VLV  OPN 

4.14 

18 

N1923X 

FUL  RAPID  VLV  CLSD 
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4*43 

79 

P1899X 

AA  PROBE  «  STA  910 

X 

4*49 

15 

N1919X 

F  STK  PRESS  CLSO 

X 

4.72 

78 

P1898X 

HW  PROBE  9  STA  910 

X 

6*03 

79 

P1899X 

AA  PROBE  9  STA  910 

X 

6*04 

78 

P1898X 

HW  PROBE  9  STA  910 

X 

6*40 

6 

P1999X 

MSL  FUELED  100* 

X 

6*40 

10 

N1914X 

F  FINE  LOAD  VLV  OPEN 

X 

6.41 

3 

N1902X 

F  FINE  LOAD  VLV  CLSD 

X 

6.41 

12 

P1967X 

r  MSL  F/D  VLV  OPEN 

X 

6.41 

29 

N1971X 

AA  FUEL  100*5  PROBE 

X 

6.45 

11 

P1966X 

F  MSL  F/D  VLV  CLSD 

X 

6^53 

6 

P1999X 

MSL  FUELED  100* 

X 

6.53 

17 

N1922X 

FUL  RAPID  LD  SIGNAL 

X 

6.59 

29 

N1971X 

AA  FUEL  100*  PROBE 

X 

6.70 

55 

N1936X 

L02  LOADING  PRESS 

X 

6.74 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

X 

6.86 

65 

N1889X 

INTER  L02  STK  PRESS 

X 

6.97 

14 

N1918X 

F  GND  F/D  VLV  OPEN 

X 

7.00 

13 

N1917X 

F  GRD  F/D  VLV  CLSD 

X 

7.14 

78 

P1898X 

HW  PROBE  ®  STA  910 

X 

7.15 

79 

P1899X 

AA  PROBE  (»  STA  910 

X 

7.22 

44 

N1907X 

L02  STK  P  VLV  A  CLSD 

X 

7.32 

44 

Ni907X 

L02  SIX  P  VLV  A  CLSD 

X 

7.45 

76 

P1896X 

HW  PROBE  *  STA  888 

X 

7.50 

79 

P1899X 

AA  PROBE  *  STk  910 

X 

7.62 

79 

P1899X 

AA  PROBE  *  STA  910 

X 

7.63 

75 

P1R95X 

AA  PROBE  9  STA  866 

X 

8.98 

37 

P1890X 

HW  PROBE  9  STA  700 

X 

9.20 

iv 

P1899X 

AA  PROBE  ®  STA  910 

X 

9.30 

77 

P1897X 

AA  PROBE  »  STA  888 

X 

9.30 

79 

P1899X 

AA  PROBE  9  STA  910 

X 

9.32 

38 

P1891X 

AA  PROBE  ®  STA  700 

X 

9.88 

31 

N1973X 

HW  L02  RAPID  SIG/90* 

X 

9.90 

42 

N1905X 

L  RAPID  LD  VLV  OPEN 

X 

9.96 

54 

N1934X 

L  RAPID  LD  VLV  CLSD 

X 

11.57 

46 

P1998X 

MSL  LO?  $  100* 

X 

11.57 

51 

N1931X 

L02  FINE  LD  VLV  OPEN 

X 

11.58 

33 

N1975X 

HW  L02  FIN  SIG  99* 

X 

11.60 

43 

N1906X 

L02  FINE  LD  VLV  CLSD 

X 

11.61 

49 

N1929X 

L02  GND  F/D  VLV  CLSD 

X 

11.62 

50 

N1930X 

L02  GND  F/D  VLV  OPEN 

X 

11.69 

66 

N1891X 

L02  NOT  IN  UPPER  LN 

X 

12.11 

56 

N1949X 

L02  LN  L 10  DET/INTRM 

X 

13.23 

44 

N1907X 

L02  STK  P  VlV  A  CLSD 

X 
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NOTE 


1.  THESE  PENS  ACTIVATED  THROUGHOUT  THE  TEST 


7 

N1911X 

EMER  MSL  PRESS  COND 

22 

N1956X 

FUEL  STK  VT  VLV  CLSD 

23 

N1960X 

F  MAIN  DRN  VLV  CLSD 

24 

N1961X 

F  MAIN  DRN  VLV  OPEN 

40 

P1893X 

AA  PRORE  *  STA  793 

45 

P1988X 

MSL  LO?  <•  95% 

57 

N1951X 

PRESS  DUCT  FUEL  SNSR 

58 

N1962X 

LN2  VENT  VLV  OPEN 

59 

N1963X 

L  MAIN  DRN  VLV  CLSD 

60 

N1964X 

L  MAIN  DRN  VLV  OPEN 

68 

F1897X 

FLIGHT  HF  1  VLV  CLSD 

69 

N1892X 

LN2  LOAD  VLV  CLSD 

70 

N1893X 

LN2  LOAD  VLV  OPN 

71 

N1894X 

LN2  STK  P  VLV  CLSD 

72 

N1895X 

LN2  STK  VENT  VLV  NCL 

PENS 

DEACTIVATED 

THROUGHOUT  THE  TEST 

5 

P1997X 

MSL  FUELED  95% 

20 

N1955X 

FUEL  DRAIN  START  SW 

25 

N1965X 

FUl  drain  complete 

28 

N1970X 

AA  FUEL  95%  PROBE 

30 

N1972X 

AA  FUEL  99*89%  PROBE 

32 

N1974X 

HW  L02  PU  <?5%  SIG 

35 

N1977X 

HW  L02  TOPG  COF  SIG 

36 

N1978X 

HW  L02  EM  SIG  100*2% 

39 

P1892X 

HW  PROPE  »  STA  793 

67 

F1896X 

LN2  INFLIGHT  HE  LOAD 

73 

P1673X 

L02  ST  TK  FULL 

74 

P1894X 

L02  95%  FMERG  COF 

KFOfT _ M  1310 

M*£__ 28 _ 


3*  PEN  NO*  16  DID  NOT  INK 
16  N1921X 


FUEL  LOADING  PRESS 
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INSTRUMENTATION  FAILURE  C00E 


1« TRANSDUCER 

A*  0AMA6ED  8EfORE  TEST 
B*  DAMAGED  DURING  TEST 
C«  POWER  SUPPLY  LOSS 

D.  EXCESSIVE  ZERO  SHIFT  IN 
INSTRUMENTATION  SYSTEM 

£•  EXCESSIVE  GAIN  CHANGE  IN 
INSTRUMENTATION  SYSTEM 
F#  OPEN  CIRCUIT 
G#  WATER  IN  TRANSDUCER 
H.  SHORTED 

I*  EXCESSIVE  RANDOM  NOISE 

2. GRAPHIC  RECORDER 

A*  DATA  PEN  NOT  WRITING 
B*  TIMING  PEN  NOT  WRITING 
C*  PAPER  DRIVE  STOPPAGE 
D«  RAN  OUT  OF  PAPER  DURING 
TEST 

E.  EXCESSIVE  RANDOM  NOISE 

F.  NO  TIMING 
G«  OFF  SCALE 

H.  PAPER  DRIVE  ON  SLOW  SPEED 

3 •OSCILLOGRAPHIC 

A.  EXCESSIVE  RANDOM  NOISE 
B«  BAD  GALVANOMETER 
C«  NO  TIMING  LINES 
D*  NO  TRACE  IDENTIFIERS 
E*  GALVANOMETER  NOT  SUITABLE 
F*  RAN  OUT  OF  PAPER  DURING 
TEST 

G*  PAPER  DRIVE  FAILURE 
H*  NO  TIMING  CORRELATION 

4. MAGNETIC  TAPE  RECORDERS 

A*  SIGNAL  OUT  OF  BAND 
B*  EXCESSIVE  SIGNAL  DROPOUT 
C»  EXCESSIVE  RANDOM  NOISE 
D*  60  CPS  DISTURBANCE 


E«  400  CPS  DISTURBANCE 
F*  NO  USEABLE  TIMING 
G*  NO  SPEED  LOCK-USED 
EXTERNAL  SPEED  LOCK 
H*  NO  USEABLE  100  KC 
CORRECTION 
I*  NO  USEABLE  VOICE 
J.  WRONG  TAPE  SPEED 
K*  FAULTY  TAPE 

5*TELEM£TRY  /NOT  APPLICABLE/ 

6.PRE-TEST  MEASUREMENT  CALIBRATION 

A*  NEVER  CALIBRATED 
B*  NO  USEABLE  ZERO  LEVEL 
C.  NO  USEABLE  SENSE  STEPS 
D*  CALIBRATION  NOT  RECEIVED 
FROM  TEST  SITE 

E*  CALIBRATION  SUSPECTED  TO  BE 
INVALID 

7. INSTRUMENTATION  PROCEDURE 

A*  WIRING  REVERSED 
B*  CALIBRATION  RANGE  INADEQUATE 
C*  SYSTEM  SENSITIVITY  TOO  HIGH 
D*  SYSTEM  SENSITIVITY  TOO  LOW 
E*  IMPOSSIBLE  TO  MAKE  MEASURE¬ 
MENT 

F.  MEASUREMENT  NOT  ATTEMPTED 
G«  IMPROPER  WIRING  CONNECTION 

8*MISCELLANY 

A*  RECORD  DAMAGED  AT  TEST  SITE 
B*  RECORD  DAMAGED  IN  TEG 
C*  RECORD  NOT  SENT  TO  TEG 
D*  RECORD  LOST  IN  TEG 
E#  RECORD  NOT  IDENTIFIED  AT  SITE 
F»  OSCILLOGRAPH  DEVELOPMENT 
FAULTY 

G.  TRANSDUCER  NOT  MOUNTED 
PROPERLY 

H*  TRANSDUCER  MNTD  AT  WRONG  PLACE 
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FRBCOUNTDCWS  SO  WART 

Pr ©countdown  operations  war*  started  at  0815  hours  on  15  August  195 9  and 
completed  at  0935  hours  for  a  consumed  tine  of  80  alnatee* 

COUNTDOWN  SOMHASI 

Test  Date*  15  August  1959 

Planned  Countdown  Tlae  lu  Minutes 

Actual  Countdown  Tlae  16.3?  Minutes 

Total  Recycled  Tine  5  Minutes 

Total  Hold  Tiae  111  Minutes 

Total  Consuaed  Tlae  132.38  Minutes 

Start  of  Countdown  1028  PUT 

Zero  Test  Tlae  12!i0t23  PET 


COUNTDOWN  TIME  75.  IVENTS  (Panel  callouts  cap-' talized) 


Tiae 

1028 

1029 

1030 
1032 105 
1033 


1050 

1120 

122k 


g>e~t 

T-lii,  systea  ready  report. 

7-13,  Fuel  Prevaives  Open 
T-12,  Load  Start 
Fuel  Rapid  Load  Open 

L02  tank  pressure  over  redline,  Emergency 
Pressurization  -ecycle  to  T-lii  and  hold 

Manual  L02  Drain  Suart 

L02  Drain  Complete 

Fuel  Drain  Start 

Fuel  Drain  Complete 

Trouble  corrected,  holding  for  L02  system  tr 
T-lii,  systems  ready  report 

T-3.3,  Fuel  Prevalves  Open 


warmup 
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Total  Hold  Tim 
Total  Consumed  Tim 
Start  of  Countdown 
Zero  Test  Tim 

COUNTDOWN  TIME  VS.  EVENTS 

Tim 

091*7 

091*8 

091*9 

0951 

0953*15 

0955 *1*0 

0956 

0957*12 

0959*03 

1000*50 

1001 
1002 
1016 
1017 
101*0 
10 1*1 
101*9 


0 

17 

091*7 

1001* 


Minutes 

Minutes 

PUT 

m 


(Panel  callouts  capitalised) 

Brent 

T-ll*,  system  ready  report 
T-13,  Fuel  IVeralres  Open 
f-12,  Load  Start 
Fuel  Rapid  Load  Open 

93$  Fuel  light,  on.  Fuel  Rapid  Load  Closed 

100$  fuel  ^igfrt  on.  Fuel  Fine  load  Closed, 
Fuel  Complete,  PCU  to  Sequence  IXL 

102  load  Start. 

Engine  102  tank  full 

93$  L02  light  on.  Rapid  load  Closed,  L02  at 
72$ 

100$  L02  lignt  on,  102  Fine  Load  Closed,  102 
Topping  Start 

Start  planned  15  minute  hold 

L02  line  Drain  Complete 

L02  Topping  Stop,  Flight  Rressurisatd on 

Restep  PCU  to  Sequence  IIL,  L02  Drain  Star’ 

L02  Drain  Complete,  restep  PCU  to  Standby 

Fuel  Drain  Start 

Fuel  Drain  Complete 
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FRBCcurroowr  summary 

The  test  article  and  facility  were  held  in  a  ready  condition  following  Run 
1*30.  Verification  of  readiness  was  completed  at  132)0  hoars  on  19  August 
19*9. 

COUNTDOWN  SUMMARY 

Test  Date i  19  August  1959 


Planned  Countdown  Tins 
Actual  Countdown  Tine 
Total  Recycled  Tine 

Total  Hold  Tine 

Total  Consumed  Tine 

Start  of  Countdown 

Zero  Test  Time 

12*  Minutes 

16*33  Minn tea 

0  Minutes 

0  Minutes 

16*33  Minutes 

1351  ror 

11*07  POT 

COUNTDOWN  TIME  VS.  EVENTS  (Panel  callouts  capitalized) 

Time 

Event 

1351 

T-Ui,  systems  ready  report 

13# 

T-I3f  Fuel  Prevalves  Open 

1353 

T-12,  Load  Start 

1351**55 

Fuel  Rapid  Load  Open 

1355*57 

Fuel  at  50* 

1357*07 

93$  fuel  light  on,  Fuel  Rapid  Load  Closed 

1359*26 

100$  fuel  light  on,  Fuel  Fine  Load  Closed 
Fuel  Complete,  FCU  to  Sequence  IIL 

1359*1*5 

102  Load  Start 

11*00*03 

Fuel  Line  Drain  Complete 

11*01*1*5 

L02  at  50$ 

11*02*53 

93$  L02  light  on,  L02  Rapid  Load  Closed 
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TAjm 

Brant 

U01»*37 

100%  L02  light  on,  L02  Fine  Load  Closed,  102 
Topping  Start 

UiO$ 

Start  planned  15  sinnte  hold 

11*05*20 

L02  line  drain  couple  te 

11*17*30 

100%  102  light  out 

U20 

L02  Topping  Stop 

U*20*15 

Blight  Pressurization 

11*21*10 

Restep  FCU  to  Sequence  IH 

11*21*1*0 

102  Drain  Start 

11*1*1* 

L02  Drain  Complete,  restep  FCU  to  Standby 

ll*l*l*t35 

Fuel  Drain  Start 

11*53*08 

Fuel  Brain  Complete,  secure 
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RED  LINE  VALUES  EXCEEDED 


The  first  attempt  at.  Run  428  was  aborted  when  Missile  LQ2  Tank  Pressure  (F1001P) 
rose  to  10.7  PSIG  during  Sequence  II-F  treasures.  The  red  line  values  for  thi3 
measurement  during  Seouence  II-F  are  a  minimum  of  .9  PSIG  and  a  maximum  of  10 
PSIG.  All  other  measurements  were  satisfactory  during  Runs  428,  429,  430,  -31. 
Red  line  values  are  tabulated  in  Test  Directive  ETD-OPH-5. 
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Aafeiant  Conditions 

Hon  lt28 

- 

Anbient  Temperature* 

1 

78  DGF  | 

Barone  trie  Pressure* 

27.505  In.  Hg. 

Relative  Humidity* 

3356 

Wind  Directions 

SW 

Wind  Velocity) 

3  Knots 

Ron  1)2  9 

Anbient  Teaperature  * 

95  DGF 

Barometric  Preeeoret 

27.1)1)0  In.  Hg. 

Relative  Huaidityr 

1756 

Wind  Directions 

UK 

Wind  Velocity! 

7  Knots 

Bon  1)30 

Aablent  Tenperaturer 

68  DGF 

Barometric  Pressure * 

27.1)30  In.  Hg. 

Relative  Huaidityi 

5256 

Wind  Direction* 

WSW 

Wind  Velocity* 

16  Knots 

Ron  1)31 

Ambient  Temperature: 

75  DGF 

Bar one trie  Pressures 

27.395  In.  Hg. 

Relative  ftaddity* 

3756 

Wind  Direction* 

SW 

Wind  Velocity* 

21  Knots 
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TVA  91534  (27-17524)  eliminates  possible  restriction  in  &iglne  L02  Tank  vent 
line  (10  August  1959). 

TVA  91530  (7-20227)  installs  orificed,  overboard  Qiglne  L02  Tank  dump  line 
with  solenoid  operated  dumD  valve  and  provisions  for  flowmeter  installation 
(11  August  1959). 

TVA  91450B  (7-20227)  installed  a  one  inch  line  from  the  mlan  missile  L02  duct, 
between  the  B1  and  B2  L02  pump  reec!  lines,  to  the  Booster  GG  L02  start  line, 
between  the  Booster  fill  and  check  valve  and  the  staging  disconnect  (14  August 
1959). 

TVA  91542  (7-20220)  installed  a  scoop  in  the  main  missile  L02  duct  to  direct 
the  flow  of  L02  into  the  new  engine  L02  tank  fill  line  (14  August  1959). 

Runs  428  and  429  were  completed  on  15  August  1959. 

TVA  91516B  (7-20220)  installed  insulation  on  the  following  L02  ducting  ai  . 
valves:  SK  19447-1  manifold,  7-?32Q5-813  elbow  assembly,  7-02230-9  vali  -  , 
7-02230-3  valve,  and  27-02102-7  fill  and  drain  valve.  This  same  TVA  ale  - 
moved  the  following  insulation  for  Run  431:  from  7-232C5-813  elbow  assembly 
and  from  trie  nortion  of  SK  19447--  manifold  which  is  inside  the  thrust  sec-.i  n 
(18,19  August  1959). 

TVA  91540C  (7-20227)  reroutes  the  new  engine  L02  tank  fill  line  to  loan  L. u 
through  the  Booster  HOI  and  check  valve. 
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HISTORY  OF  PROBLEMS  (RUKS  1*28,  1*29,  1*30,  1*31) 


On  15  August  dnrlng  first  attempt  at  Run  1*28  Bnergency  Pressurization  had 
to  be  initiated  when  missile  L02  tank  pressure  rose  to  10.7  PSIO.  Dis¬ 
covered  that  waive  L-26  was  not  opened  prior  to  attempted  run. 
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